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PURPOSE: To reduce the trapping concentration in A /GaAs, stabilize the action 
of a hetero junction, and thus enable high speed actions by utilizing bi-dinien- 
sional electrode gas by a method wherein an impurity Si which causes to pro- 
duce vacant lattice defects and traps is partly changed into Sn. 

CONSTITUTION: A non-doped GaAs 2, a non-doped A/ x Ga,-xAs 3 (about 60 A), 
an Si doped N-A/.xGa,._ x As 1 (about 0.02jim), and an Sn doped N-A/ x Ga,- x As 
;) (about 0.1 //m) are deposited on a semi-insulation GaAs substrate 1. Sn has 
segregation effect, therefore can not form a steep distribution of impurity con- 
centrations, but forms it an the boundary between layers 6 and 3, thus increasing 
the electron mobility by addition with Si which does not have segregation effect. 
I.esides. the most part of the remnant is changed into an Sn doped layer with 
less formation of traps, and an N-A/ x Ga,-xAs 6 with small amount of traps 
as a whole is formed. Thereafter, the device is completed by attaching a source, 
a drain, and a gate electrode as normal. This constitution stabilizes the charac- 
teristic and makes it uniform. 
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PURPOSE: To protect a sate electrode from disconnection by 

a buffer layer is formed thin on a mesa step section and, on one of its surfaces, 
an A /Ga As/GaAs superlattice layer or an etching stopper ^ » ■f^^ 
CONSTITUTION- A buffer layer 4 built for example of undoped GaAs on a mesa 
C0N ste P secdon ^ formed thin and. on one of its surfaces, an e.ctogjojperjj 
3 is built of an A /Ga As/GaAs superlattice layer or a s.n iple. J/GaAs layen 
which reduces the quantity to be removed by etching from the buffer ayer 
Iw th t dlvLe being designed as such, the A/GaAs in the ^ super a ,t ^e ayer 
or the simple A/GaAs layer serves as a stopper layer m a process of dry-etch ng 
a GaAsTaver 8 for the formation of a gate recess, preventing the formation 
of a great difference in the mesa step section and protecting a gate electrode 
10 from disconnection. 



1- GaAs substrate. f»: undoped A/*.,Ga,,,As. 7: undoped 

At Ga As A- ratio of A/ i" constitution. B: undoped 

A/IgC.As repion 7. C: n'-A/.Ga... re R ion 6. l>: thickness 
(nm) 
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1-Ga AsiSffi. 2—7VK — 7GaAs, 3 


... 7> h'-^UGah/7> K-^G a A s 
^, l 3Xl±A fl GaAs iH-«. 4 - 7 V K - ^GaAstf , 
5 - 7 V K - y A fl GaAs >3 , 6 ••■ A £ iff #f ffl fiJc 
n + — A G GaAs Jft . 6' ••* n + — A fi GaAs , 6* •-• 
n ♦ - A A GaAs/ n + - G a A 3 ffi ft ? # , 7 - 
A fi fiff*4fflfiK7 > 0 GaAs ft. 7 ' - 7 V 

K - -f - A fi GaAs / 7 > K-^G a A s 8J ft ^ # , 
8. 34-n*-GaAsJjJ, 9 . 3 5 ■•• V — X ft 
ffi . 10. 3 6 - y - h !g ffi . 11, 3 4 — K U 
-f>«ffi, 12-y-hra&i:n*-G & As JjJ 
£ CO "f 5 nil . l 3 - G a A s K 5 -< x y ic <fc 6 
3 1-2&5cnt-y-#A. 3 2-7 
V K — 7 A C GaAs, 3 2 ■•• n - A C GaAs . 4 1—* 
h U i/ X h , 4 2 - S i O 2 t 4 3 ■■• E B 1/ S/' 
X h . 5 0 - & %} ^ A iff & ffl ftJi . 
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